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1 

im^m 1 ] mm<Dm^-^ > > h m^m^ s: *> © 

^\,T^^S a X b -fe;KZ)BuI5v h U S/d'X&'t-tj'lijfiCOfa 
a X b t'y hro-y-VT/^UV hU yd/X-CfeoT, {#iE® 

■2>BuSB#gp-bdf > H i:^-ri>-*)->zfJU-7 h U y X $: 

ti^ffl^gp-b if > h tcM>?!)$ -tif "itbT I ^ -S [HI i; 7^- 
3» Vm<D t'y KCD 1 nItg35:ijfl-^*>-ttlC^tJ!&-r t' y 
>S:*J©*J<D-g-*., a X b tr-y h 

U y ^ XOSUcOiiltCl^UTgaH^nTV^-S^ 1 CD^^ 
IgtOk'y hi:$:-t-t.'lffiCD»ifltiy h>'N°3' -> Sr^^f 
■SiaSi:. -£-^x««f>il>k'y hS:il.2>®gl5-fe^ji V h$::# 

i:, M^oaMOD-fei^jiVhg^Sr-^tj'SipyN'^J — >tc 
miz^ ir^THuIB-b- vy;t/v h U y XCDcfJ.L^ fc: .y h 

a X b -fe;i/®mffBv h U y ^ x$:-g-i< 1 iSrofSt 

k'y hSr-H^fi^jtcieti-r^^iai:, a x b t'^/ hcQ-y-> so 



2 

*s ^mm- ^ iBi X - 4^^® i^g?-r ^s^j ^ ti: *x fc 

— ^©7^-4' k' -y h i:U-C:£«$4x-SBuSe#a5-bif>> 
hS:^-rs-9->-:'";u?hU >';?xSr*||ai-r'Sfcis?), t>J: 
y=M#®^<bf SlRl^$:^^^^fcis?)tc. ^MIH-tt-v:/ 
h 'J i' X Sr^HuIEf® # V h "J XT*^ t Z. ti># 
St. lo*fc^±^?SG)#gi5-lr^>>h^cS5!|$■ti^e.^^ 

-D. \L y hCD a X b V h U i/ ^^Xt. mffev h U s/ X 

<Ti—i5o^'mzm^ u TieB^ tx,T ». > i com f 
i/ h t . Buiev h u y x©gu«fflijtcpg5 uTieH^ ti 

>'N°5'->$r^5fe-rS#IS:i:. *nCDcf.il>t'-v h S: ji^SSiE 
gp-feif^ V h $:^-r ^#HU^-tJ-V:/;i/V h 'J -y ^ Xi: . 
fifr^^WTO^-r -5 Ji^Hu tc|?ffi$ txfc k' s/ h i: . m^lK® 

»Spb's/ h>'N°3»— vco-by hO-i^-^-fey h0^>'>°3» — V 

»3p^-?3'->n^uTBai^tvfc#-sjccriric. 

ttfcS^®a5atc/S;i;TBuSB-9->:^;bv h U y xoDcp 

K-y hv|-U-yi;x7pj— ^y h-C'5l±-r^Pp!j:^B* 
fcl±^5^^B0itl:^J Srf^iEt-S^Ho 

[000 1] 

0 i e) Ji. K y N V s u y ^ xai:^^B $: S'Ji^l- .g) iSB 
fe.fctJ!:&i£lcil:(*:i: bTM*-rst©T-fe.5. MlCg^U 

(-■•T. B!^0^gpa^S:?te.AHC^Sfc«?)tcffll,>P)tt 
^. a*-tJite)tifcM#K^^S^<7)ll^®eitAici^aWe> 

C0002] 

tv. ai:?Ji^a7S'>$lt-2>c:i:A^T'#-5Vh'J-yi'X7*- 
■ti:^fc«?)tCi|^gf5©^ife3it*J«g;i»a#ffi'&;*)tv^o 
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3 

[0 0 0 3] u*»u, ^^^^(Dm^-^^:^> i-(Dmm 

«S:f#iET'#S. L;!>^b. ^BO^^:?J let* 

S^'Sc r^|g©SS i: o T tiS * Ui '« d T- 14 35: t ^ o 

[0 0 0 4] *B4$l¥m4, 3 2 1, 6 10^® Tijix 
^-XKy h/i>»nrtl'&:Ky hvN'Jy^x:fiJ>^' (D 
ot Matrix Printer withHal 
fSpace Dot Capability) J IC 

A<xmmt}t:2mz-t^m&-c$>^, 20 

[0 0 0 5] ?|eB4#^^4 , 847, 641-i- fK-^/K 
^ K"; s/^AP^UV^ffflCOW^BJ^ftiE (Piece- 
wise Print Image Enhancem 
ent for Dot Matrix Printe 
rs) J ^C^i, oiv— fe;i/S:<giEt"-Sfc«)®-rV:/U — 

B^Hfc l>T— 6.^^Tl. '> •SSjfiCD>'N°3» — Vl,?^*? ck 

[0 0 0 6] 37raiyi/ • t/— • zf^-y'l/X (R a f a 
el C. G o n z a 1 e z) a^lf^^'tfJl" "tf^ >y 

(Paul n t z) m ^T'i^i'JVf^jlim. i 

gital Image Processing) j 

(T-r-f VV-'l7xXU'ritllifiil: (Ad d i s o n W 
esley Publishing Company. 

m&<nmti:^iii'r^:itiz^ij 

-hyt^-r:. ;S?u1ja t S ti,4H ^Sffl * Ac fi W^ffl © 
^ vx^^ h U s' h 'J -r J; -tj T, 



4 

[0 0 0 7] 

\,z-mm^tiOimm.iLmm.^<Dn%tf^^^^n^i5W^i8Lxf 

i?H S d i: MLH J^d: C P U & i: -tir-r . 

[0008] 

SKi/ S»<iZ«S:gH&-ri>;b>. K K S: 
S d <i; U SicgP 5: fiiE-r -& . 
[00091 *^Hai±. — pC0(S^vx^?vhU.yi7X 
;0>)^SCD^^bA>®dS«HlftCTBAP (To-Be-A 
djusted-Pixel. iaSfT^^H^) A^fc-S 
i: ^ ¥!J:S-r .g) fcii?) T B A P AWifiCDS^ i U 
HitxT'fc.S rj^ltO V h U ^ XJ ICf&ffl^tvS. d 
S ij y ^X-iH^A^e,, i!t|[|50W*tti:, ^S^^broiRj 

OiiSStUT. TB AP;&'>lica5-fe;^;0 hA'^'fbLTV^ 
•2>Sicgi5JhlC*)^diiA'^5^$ti^i:, -fei^^i V hig^0?t 
e) S:e5r»-r -5 fc«?)tCT B A P ©{giEtC^JS?-r -2) 3 - 

-KA^TBAP®#Bf*fctt;*:#5$:^l£U, mfe>c.^ 
U— V^5^®#-^tC{i, 4^0=1- KA^TB A Prows 

^ d t /j: U ©iSBtc J; U S ^«3a* 

[0 0 101 d(Z)M^o'i^6ixfc«#vxi;v 

L75^=fe)^T©i||fegi5©^:lS^SrBJ?S-rSo d©^ 
^ai$*\,fevK"J yi;x?am, CPU*it"©*DiCtt^ 
lS^Ufmt\W-%:fJi < -tfcLmz, V h U :y ^ X 3 u 
a.— >a ViSfeA^AND^Si: I N VE RTE R^SSrffi 

[00 111 JStc. *%B^«[5lSSISt+l±, «^^K3SK 
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[00 12] 

i&^mmm^ (asio -^fes. ua^l, isiDStu 

U !y XilHtc*%Hg "e # d i: ^ ttfc 

[0 0 13] K-v hvHU-:yi7Xg|Bl±, CTR_hT'S 

y h^T)-— -r— 51 S: fcf i/ SVy 

T^i/* 3^ ;Hb-r -S ^ n -fe X *J I ^ T li, A'^fe -S S 

:'i7^-3»$:i^BCD:?u-Ar7-^rttc rts^;g-^j bfc 
<Z)«^icfcn^s^:lM*^*'^a®fg;~ct3F^«^#;^jco^B 

[0 0 14] ACDBSli, ^lb7!l^4H^3jgii^LT^^sa5:^>^c 
-SA*>il#Sv>o @ll±8«SO^j^(!DF^®ig^$:-i-ti'|E: 

X, ^iE^$;6''^^bbT^>S/J^$^^iE7&J^<^)|2:^^l 0 0A^S£ 
^^iVT. 3O%0jK-feiSiZitl 0 2X>»e>5 0%jR-feiS 
El^l O4^0^S:|E:^^Sta51 0 1 Sr^-r. ^-^/^ 

^t^iE:&j^i±. a«e<;4'^a5i 0 1 tm^mmoi^i- 

[00 15] Wi^<nilA\,zm^t\,x\,^^^o\zv=i^9 
gPl 1 2lit'y hVy^^^cflcS^^tvTV^^. M^c 

i^b<ox.(€, -?-ii®ffiitcD5o%*jtiii^tiJ':i_hA^^ 
hi:*y:S^ix^= -e® r^rvj htt^iixtf 1 1 o 

X-a^^E^vTt'-S. — ffi«CD5O%J'XT/0''^:/i^'xi7 
hlcJ; yS*>tiTv>^M^l± TtJ-^j t'-v h 1 1 1 i: L 



*fci±a^i±. il^l^ra^gpi 1 2T-i±?i<T, 
■^(TiW^^mm-^, 03lcfcHt^<i;UBa-2>v^^©El* 

[0 0 16] g|3^c^^t^T^^s^^r^C7)liESl5^*. It 

10 XI 2 2C^JtA*f-t±BillC<fcU. liliH^JlSo 04 iC 
ij^^T, 0 3 lc*>n:rs^^'^d: K y hfe'o 12 0*' 

;4- vS^T'li'it^a: e) J^El^A^S 0 % K h 1 2 4 A^SS 
8?)e>4x-5. 1 2 6T-^-r<±:e)tC, *^H8«!^gi5or#g'i K 
2/ h-y-'TXtt^ifeK.y h(7)l/'2A><i 1/3 2/\^x^ 

istjtcK-y ^-^--YXSr^^^cliilci:*;. J; U m e A^JSiSfE 

^m^^ms&X'^^. 

[0 0 17] *5!Ba^Ct>V^T, hi*, |B]b 

tifch's/ hi: LT^«$t^S. 05tC:^-rJ:olc. "fi/ 
9)V^\,Z\tQ0° , 0° . -4 5° , 4 5° 04aia<^ 

tji\^iz^iy^)l'Z>is-—^-yh X^±lzm.-ir :itltX'^^jt 
EGtc^^Wil 0<a«-fei'"^> M — 1 OT-MfiS 

[00 18] HTlCli-tr^;* V hr^«]g^X)»2aS5^$ 

:)^fpaiclt-r^)$tiT(->-5 2-:30-feiJ^;)t>l-S:-g-t.'. 0 7 
30 CDBi^Ky hPx, vil SOtPx.v 132»i|§li;90 
° -fe^f^OhHS-T'S. H^K-y hPx-i.Y-i I34i: 
Px.i.Y-2 1 3 6l±|Bl:SStc5 Ks/ h-bi^^> hCD2oC0 
Px.v 1 3 2i: Px-i.v-i 13 4l*-feif;* 
> hg^^bSrS^fo 

[0 0 19] Ky h V' KU .y^'xS§Btc*>i>Tli, ±X 

40 mi] 

VL1(N,M),, = i P„, + iP,,.„ 



n-N 



[0 0 2 0} I17^C^\^T, 2tififeODRltg^J 

[iS:2] 



50 
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[0 0 2 1] -bi'">ivNf±ftji;®^«)Ky hT-^fiST't 

VI = Z Z VL1(N,M) 

[0 0 2 2] ikT®3'-l'-?'2®AnfiEli 
[1^4] 

V2 = ZZ VL2(HM) " 

[0 0 2 3] (09) \,zM-r^^\t 

HL1(N,M)^, = Z Fx-, r + ^1 Px*«v y*. 
HL2(N,M),, = Z F.^ y + £ Px..v r-i 

2C 

[0024] mmc, ±-C0)9-(zflii9^:f2<D^-^ 

[0025] 
[^6] 

HI = ZZ HL1(N,M) 
H2 = ZZ HL2(N,M) 

[0 0 2 6] NtMizM^i>W^^^tlfz:Ay3mit->)->:f 

[0 0 2 7] jtv h-«E;t;-ei:'CDJ:e) 

IHffiSEG (m-n) A'vffi;gO-fe > h # m tI^ 

(5-6) , SEG (7-8) , SEG 
(8-9) $:?te>A^tc-t±-^alf'5:e.T, SEG (1- 
2) , SEG (4-5) . SEG (6-7) li^^CD** 
K^ix.^, LA^U, SEG (2-3) . SEG (3- 40 
4) , SEG (9-10) , SEG (10-1) tiHSfe 

[0 0 2 8] *#HaiCfcv^-Cl±, l|Eg|5®«m&^L. tJ^ 

ES) i:l">e)^®;5'4IM^*l-S. EE S^iig|.C*,n'>T 

li® H^lc o I >T^'f b A^fe S if -p SrfiJ^-r «?) 
■fet^jl>N^{b^aj^ (SCD) X)^ffll,>»i#i,^„ igEgP® 50 
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[0 0 2 9] ±^:i>hm<ttimiii-^ti. t<7)mtt>m 

6lCi,n^-5SEG (5-6) (?)io'&:||3a6^'&^MT-$> 

^j:Ml^m^tr^±-^tii>o |ii8lCfca>T. TBAP14 
T, -e4xl±3<HC01/4iiJK-;^ hl4 l-ea^^ti-, 

*vicis$^-r •sa^tciisu® i /4 gy k m 4 2 a^sis 

h;!>\ a^®®^itS(Di/4ic^bi^5E^f£l:f:&/^gH!j 

K-^ h 1 4 3A'TB APlC/j:Si:, K-y hl±2e© 
l/4i|l®iiJK-> M 4 4-e«il^ti, |gtc2<@C01/' 
4 iffiOiJ K y h 1 4 5 U ®iii^lC#*P^ ti S o b 

[0 0 3 0] ms tmi oit±ir:^i/h^itii:i.i^ifmsiii 

{^iE(Di^^Oym%:m-t. @10tC*>l''T, TRAP 16 
OA'»^jSStvTimA'^^H^T-S)y, HS^SrJ; Ui£< b 
:t7 5%K!y h^«3?!j*$:^x^cke)lc>5:S. 1 
itcJ3i>rtt. 1 6 7T'5^-r<J;on, L/— 9*:?^'; v^ftc 

|g(DJ::t->'U=Sf— ^^;US:-§-;SlS2^®C0<S-§->'^°-'^X1 6 6 
3!>U«®iB^m-§-Oft*)Ulcffli,Mitt^„ fci:;^lf, HI 
1 ItciJoT, atHcfi^cy-^d 2ffi«c};U/h$i->Ky 
h 1 6 4 H@C?)<i5pJ&: K-^- M 6 5(Z)&u:i;$r:i1'-2>. 

6 6A»#Ky hi 6 4C0i|lS$:^<-r-2)tiA^»J 

b#vMflJ;*Jilf<'i:-5i:v ^i^-'^VUx 1 6 9 J: y^i-^-A" 
;i/XA'^ii5Ky M 6 8 S:l,->1f A^i: bT^T'S. 

[0031] ^moimmti\^±mm.-ti-i^-^mmmm 

Ho^T lilSia® r - X i7 ^ r ^ n ffl t > ^ o 
»*;jtc. -e^^e)«)ilB^±P3li®$)■2>Ei*Srfi?bT-^■t^^. 

■5. 

[0 0 3 2] <g#^Xi7l±— a©a X bvh U y !5'X-C 

^^b$:!i^su-r'#i)<ke)tc, m:^®fc's/ h u y 

[0 0 3 3] iHf^<7)Vh'j2/^'Xt/iltt'-> Kvy h>'^° 
5» — VI 7 2^fi*.o'{^&tifc<S# v-X^ 1 7 4 (01 

•yi>7.mnx'\t^£i>o ^<Di^t>uiz, 01 2icieti{^5ti- 
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h U y ^ Xcti<3r):g--fe;UC?)^ItC. ||2(D h U 5/ 

i). 10 
[0 0 3 4] *^HaG)^MH*,n>T{±, U— tf^iJVi' 

^©Asic (.mr^^^mmm itrntm^iMt'Si^ 

7j , ®^$:^-rfc«?)lc, 1 i: OX)^iE-tv-etvfflv^e.ix 
^. tSSi'Se*fi£5:fflv^-5*yt>, 0 1 3 tC:5R-r J; ^ tc, 

$:}ft{a-r^fc»?)CDtmi± 1 8 8T-«^*i,Tl>^ J; ^ Ji:^ 
^?t©ANDi:NOT^l^lCfSfBg$tt-2>. iHlS&tfefmtC 

X-HSST- # S CI i: ^ o fc, 
[0 0 3 5] l¥*ffl?&:al^ixA>01 4^C5^•rfiW|S:ffll^T^T*3 
^^'<^3^^ECD>'^°3^->l 7 2 (3X3H^V 
hUs/i'X) (Z)-feif^>h.^#7!)\ Kizd^>i>h (E- 
s e g) . ■t^it)**. Jg.<DfPii^'rt£t)*3^(D\iil^ iZtil-f 

fig^ti^Sl^wia^^x^ 1 7 4-cai/;K;u:/$ti^i: 

ifecittCck-SiisS^-tr&^i:^^^:. iNf^0#^# 1 9 4 
2 0 2$:;t7-fey h-r-5;ti*lC, i>5fe < i: t> v < A^OD 

o$:^-rsA>e>. rxj A^fflv^e,t\,s„ ^jbp>® 
rxj -fe^ntoifcttiofflSri^-ocitA^-e^-s, 40 

w>A»6>. ^4T<e>®MJilS*tcf5rP,©^t,^D4H>. Oi: 

1 X h ^ nm^ iiB^-r ^ti^t'o S:*!i^-r •& ^ 

:S4x-5 i2 0 0X-m-t<kol,Z) . r-ij T-?IW$-ti:e, 
4t<S^hSE®>'n°3' — >^ K U 5/ i7 XffJO!)ft^.CD-fe;U A»SiK 
^•tir^^xS. Ufe7i»oT, r-ij ic<t U jt*E$iirP,ti 
■Si:. wh'Jyi7;^ct'CD0 3et^;&^a*tc 



1 0 

[0 0 3 61 laieti. y-Vuv^'ii^ixc^SiJiaigS 

2 8 1 t(D±fmm^&(Dm^^^'tmmtLtiy'u y 

6^^— i/;:»^tf*> h y'ty v-i^ h^^iSl^ti. 3? u 

-A>'^i/ T 3 0 0 IC— B^S^mslt^t^^o HI 1 7 tc — 

$:^^i$'T'^'2>c):e)tc, u— A>'^'>' :7 7 3 0 Oliti y 
HSrltSPftlE-trVt^- (EE S) 3 1 6^^>7 h Urai^J 

^5feAtl3feajU (FIFO) :^^ij^<'yy7 3 0 2 (0 
17) tCie©.^ti^o :i(D:f^^^)^^yyT\^X'\tm^<D 
tfi/ h«m7&^TB AP (Mgi5^^^Hm) ^UTSIJ^P) 

^fc«t)tC. «#VX^^g|S«^aigff3 0 4tC*^l>T«^v 
X^V S U y^7.(D±y bt:3>^JUzf^ti^ 3x30) 

IZLX. \l y h>'N°3'->V SU *>^Xii7K5p>rN«>5?->^ 

tir^^'yb mm) mi9(D3G6) 

mL^'^t'r^\i^y h (mm) (iai9(7)367) ti: 
-g-ti^ ^fc, l-::>0-fe^^>'h^f-liig^c7)ir^^>' h 
lcS^^!)^-tte>tLTt>^ti->' h(^l-^(^pItg?tffl^*^■tt^c 

-Vv' K U -^z x;^^fiB:^ h U ^ x^fciiTK^^ h U 

tl'S^. -?-t\.tCfi&oTHL I NE*/il±VL I NE 4 0 
8 (0 2 0) ;!>^S»)$-ti:e)tv. Sa«iai«S4 2 8 4 fcli 
7]<¥«imS§4 3 OtCcfcUit^T^i^t^^ti^^o 

'J:y^X^, J^^HUtcM^*i./hm^^(^t'*v h3 6 6 
i:, l¥<ffiLie>^-r^m^iS[0t'';/ h3 6 7^&-g'A.T' 
l^^ffif(Z)tr'^ hcri:H[sIB#tcJti^$ti^o ZCDit^ltr 

TB APC^{giE$:i2^gi:-r^t>0!)i:-r-5i:. 7KL/X% 
^Sg3 0 8 ((317) 7!?\ ^tifrCM3SUfc^I^^^;^i>:|^ 
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1 1 

4 ^iiiti-r^r:Ltbiz. -eco^is^^tt^ii^aa i 2 ic 
[0 0 3 7] ^^^:^i:'(^L/— if^u>3'®^is*>*tj!^ 

fgtt^ift-r ^ u — y k'- A i: K 7 A ® li^ 
yC>7y^7—^)V3 1 OlC^1-a5«ROMSgH$r-g-*1t 

ROM/PALiSeti, t^<-:3A^®U— 9'IEi!)igB& — 

[0 0 3 8] i^<Dmmi)^mm-r^miz, iootbap 

X-#-5<ke)tc:/D-lrxS:|Hl»i$-tir^. HI 2 0 l^iJcaSS:^ 
■t-*MBJ!OS«l±, ^'J V5'JcviyvX>^P>cr)/B D (k* 
— At^ai) «-§-S:A^Jffi^4 0 OICSW, iig4 1 4 JitC 
/VDOCLK (k'r'jl-d^n y f ) A7!J$:St^-5= zf'J 

>^'<^)*lJ^^titg$:lBl^s■ttsfc^?)^c^*|BIUd7 n y d7 

j^^flii-r-SA^e. 4 0 2tC*,nt^/HSYNC (7K¥I«I 
mm-^) A:t(i:4 04tC*>l^^DOTCLKA7!J^'^:/''J 
>3'*JiaSS2 8 1 (016) ^ite,tvSo /VDOCL 

K(t-§-4 1 40;g?gfe^»±, :/u >3»4ij|»sr'fflv^«i4x^ 

DOTCLK4 1 4(Z)ja^^®R^BIl>A»ii. DOTC 
L K«-§-lCiE L/».>^^iS[$:-^^^;t«?)tCtt/ V D O C L 
K4 1 4<Dm^^%:-}i-m^4 2 2 T'R^® 1 tC:»-jg-r 
•5, R®ffll±nr^1?*oT, ^i^-^rXOTK -y l-S:2 R-e 

^■etil/2~l/3 2©S'JKy h-y-'CXSr^fe-rs. L 

[0 0 3 9] tl7^^B5^x-^'VDOINm-§-4 0 6A> 
:?^U>3'SlJfflI^A»^ig^4x, F I FO>''<y 3 0 2^C 

— w h U y X 3 0 4 tc *J V ^Tfg # v i: 
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